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ABSTRACT 
 
In South Africa technical schools are specialised schools where all Grade/Year 10-12 students 
are enrolled for a technology subject of specialisation as well as Engineering Graphics and 
Design.  Languages, mathematics and science are also compulsory subjects for these 
students (RSA, 2015).  The aim of these schools is thus to broadly orientate students for 
vocations in technology and engineering.  These students might have opted for these schools 
to receive a vocational-orientated education.  In most of the developed countries there is 
currently a drive towards science, technology, engineering, and mathematics (STEM) 
education (Ritz & Fan, 2015).  However, we do not know what the Grade/Year 9 students’ 
attitudes towards the STEM subjects as well as interest in possible technology and 
engineering-related careers are.  The purpose of the research was to determine technology 
students’ attitudes towards the STEM subjects as well as interest in possible STEM careers.  
The research questions that underpinned this research were: (1) What are technology 
students’ attitudes towards the STEM subjects?  (2) What are technology students’ interest 
towards careers in STEM?  As a theoretical framework, the researcher addresses several 
viewpoints concerning the construct of attitudes toward technology, such as definitions of 
attitude, and fundamental reasons for measuring students’ attitudes (Ankiewicz, 2016).  Krapp 
and Prenzel (2011) regarded both attitudes and interest as motivational variables.  The sample 
that participated in the study was 60 Grade/Year 9 students from a technical high school.  A 
Likert scale questionnaire was used and selected descriptive and inferential statistics applied 
to identify main factors that probably contributed to the measured findings.  The best predictors 
of the sub-dimension attitudes towards engineering and technology was the factor attitudes 
towards engineering followed by attitudes towards technology. With respect to the second 
sub-dimension namely, attitudes towards mathematics and science, the best predictor was 
attitudes towards science while positive attitudes towards STEM careers was the second best 
predictor. 
 
Key words: Technology students, technical high school, STEM subjects, attitudes 
 
 
INTRODUCTION AND THE CONTEXT OF THE STUDY 
In the South African school context the subjects Science, Technology and Mathematics are 
still mainly taught in silo mode.  Generally engineering is not part of junior high school.  
According to Williams (2011) and De Vries (2018), engineering is part of the broader field of 
technology.  In order to meet the challenges of the 21st century, it is imperative to develop a 
broader and more coordinated strategy at school level in the teaching of science, technology, 
engineering and mathematics (STEM).  According to Bybee (2010) these strategies should  
 
“include all the STEM disciplines and address the need for greater diversity in the STEM 
professions, for a workforce with deep technical and personal skills, and for a STEM-
literate citizenry prepared to address the grand challenges of the 21st century.” 
 
Bybee (2010) further emphasised that true STEM education should increase students’ 
understanding of how things work and improve their use of technologies.  Students should 
also be introduced to engineering as it is directly involved in problem solving and innovation.  
Given its economic importance to society, students should learn about engineering and 
develop some of the skills and abilities associated with the design process. 
 
 
In South Africa technical schools are specialised schools where all Grade/Year 10-12 (Senior 
high school) students are enrolled for a technology subject of specialisation, namely civil 
technology or electrical technology or mechanical technology as well as engineering graphics 
and design.  Languages, mathematics and science are also compulsory subjects for these 
students (RSA, 2015).  The aim of these schools is to broadly orientate students for vocations 
in technology and engineering.  In the junior high school (Grade/Year 7-9) nine compulsory 
subjects are offered of which mathematics, natural sciences and technology are included 
(DBE, 2011).  At the end of junior high school students’ have to choose one of the technology 
subjects of specialisation as mentioned above.  It is expected that technology education will 
provide students with some experience to help them to make career-oriented subject choices 
at the end of Grade/Year 9 (DBE, 2011). 
 
 
These students might have opted for these schools to receive a vocational-orientated 
education.  In most of the developed countries there is currently a drive towards STEM 
education (Ritz & Fan, 2015).  However, we do not know what the Grade/Year 9 students’ 
attitudes towards the STEM subjects as well as interest in possible technology and 
engineering-related careers are.  The purpose of the research was to determine technology 
students’ attitudes towards the STEM subjects as well as interest in possible STEM careers.  
The research questions that underpinned this research were:  
(1) What are technology students’ attitudes towards the STEM subjects?   
(2) What are technology students’ interest towards careers in STEM? 
 
 
THEORETICAL FRAMEWORK 
Within technology, knowledge from the other STEM subjects is incorporated in order to solve 
technological problems creatively.  In this study the researcher is interested in measuring 
technology students’ attitudes towards the STEM subjects, thus shifting the focus towards 
STEM education.  According to literature (Ankiewicz, 2018), the traditional approach towards 
student attitudes should address cognitive, affective and behavioral aspects.  An attitude 
towards a concept such as technology is based on a person’s beliefs about it (cognitive 
component) and is associated with emotional reactions (affective component).  The 
stimulation of these reactions results in decisions to engage in behavior (behavioural 
component), such as choosing to take a technology course (Ankiewicz, 2018). 
 
 
In STEM education, as in technology education the following reasons are offered to describe 
why learners' attitudes towards technology are considered important (Ankiewicz, 2018, p. 
582/3): 
 
“Students’ attitudes have a major impact on career choices, courses of study, and subject 
fields in school.  Students’ attitudes towards technology play a significant role in alleviating 
anticipated shortages for technology within the labour market.  Students’ attitudes towards 
technology may be used to predict their achievement.  Knowledge of students’ attitudes 
towards technology enables curriculum developers, course designers, and teachers to 
better assist students in learning technology.” 
 
 
Apart from determining technology students’ attitudes towards the STEM subjects the 
researcher also investigates their interest towards careers in STEM.  Ankiewicz (2019) notes 
that ‘interest’ and ‘careers’ were part of the six subscales in the PATT-Netherlands instrument 
that measured affective components of pupils’ attitudes.  The PATT-USA instrument had 
‘general interest’ as one of two scales used to measure pupils’ attitudes.  Krapp and Prenzel 
(2011) regarded both attitudes and interest as motivational variables.  Because of its focus on 
specific content the concept of interest seemed to be appropriate to understand tendencies of 
students to engage in certain themes or contexts - or withdraw from them.  It is thus reasonable 
that studies on attitudes towards science and technology grasp the concept of interest (Krapp 
and Prenzel, 2011).  According to the researchers, an interest represents a specific and 
distinguished relationship between a person and an object which can refer to concrete things, 
a topic, a subject-matter or an abstract idea.  The interest relation to an object is characterised 
by certain cognitive and affective components of which the most important characteristics refer 
to an individual’s values and feelings (Krapp and Prenzel, 2011).  
 
  
RESEARCH DESIGN AND METHODOLOGY 
A quantitative, descriptive research approach was followed by describing technology students’ 
attitudes towards STEM and interest in STEM careers.  Convenience sampling was used 
because the research focuses on a specific group of students who might provide useful 
information for answering the research questions (Creswell 2005).  The group of students 
involved were 60 Grade/Year 9 technology students’ in their final junior secondary phase at a 
South African technical high school.  The reason for choosing this group is because they are 
at the brink of making their final subject choices for their senior secondary phase.   
 
 
The data-collection instrument was a survey consisting of participants’ biographical 
information and 61 Likert-scaled items with a 1-5 point Likert scale (1 = Disagree strongly and 
5 = Agree strongly) based on the instrument to Assess Attitudes towards Science, Technology, 
Engineering, and Mathematics (STEM) of Guzey, Harwell & Moore (2014); pilot study items 
of students’ attitudes towards STEM of Mahoney (2010); and Instruments for Assessing 
Interest in STEM Content and Careers of Tyler-Wood, Knezek & Christensen (2010).  This 
paper only reports on the Likert-scaled items which focus on attitudes towards STEM. 
 
 
The data bases consisted of 60 completed questionnaires.  The information was captured on 
a Microsoft Excel worksheet and cleaned up to be used in analysis. The tests for validity, 
reliability and normality were applied using the Statistical Package for the Social Sciences 
(SPSS, version 25).  Spearman’s rho, a non-parametric statistical technique, was carried out 
to calculate the correlation coefficients between the second order factors (FB2.1 and FB2.2) 
and its component first-order factors. 
 
 
FINDINGS AND DISCUSSION 
The researcher made use of the Measure of Sampling Adequacy (MSA) in SPSS to remove 
items one at a time and then to view the Kaiser-Meyer-Olkin (KMO) value again.  The rule of 
thumb used was that if the MSA value for an item was <0.50 then it should be removed. This 
procedure was cumbersome as the researcher had to remove 20 items, one at a time, and 
this left 41 items out of the 61. 
 
 
A second-order KMO of 0.829 and Bartlett’s sphericity value of p=0.000 indicated that a further 
reduction of the 10 first-order factors was plausible. This procedure resulted in two second-
order factors which explained 60.05% of the variance present.  The first of these factors was 
named “positive attitudes towards Engineering and Technology (FB2.1)” and it had a 
Cronbach reliability coefficient of 0.935 and contained 19 items (See Annexure A).  The 
second second-order factor was named “positive attitudes towards Mathematics and Science 
(FB2.2)” and had a Cronbach reliability of 0.935 with 22 items in it (See Annexure B). 
 
 
Discussion of the first second-order factor “Positive attitudes towards Engineering and 
Technology (FB2.1)” 
The first-order factors and their items were as follows: 
 Positive attitudes towards Engineering (FB1.1):  Items involved were 49, 48, 51, 
21, 52, 54, 22, 60 with an average loading of 0.765 and a Cronbach Alpha of 0.938 
which is considered to be good.  
 Positive attitudes towards Technology (FB1.3): Items involved were 59, 58, 56, 23, 
55 with an average loading of 0.725 and a Cronbach Alpha of 0.884. 
 Positive perceptions about Engineering (FB1.8): Items involved were 8, 7 with an 
average loading of 0.758 and a Cronbach Alpha of 0.850 despite having only two 
items in the factor. 
 Positive perceptions about Technology (FB1.7): Items involved were 12, 11, 61, 
53 with an average loading of 0.614 and a Cronbach reliability of 0.754.  
 
 
The item with the highest mean score was B11 (I enjoy learning to use Technology) and the 
respondents agreed (4.37) with this item most strongly.  The item with the lowest mean score 
was B8 (I am good at Engineering) with a mean of 3.00 indicating mostly an uncertainty.  As 
engineering does not feature in the curriculum of Grade/Year 9 learners, their attitudes are 
probably largely based on the feelings and emotions based on what they have heard about 
the practice of Engineering.  The distribution of data in the first second-order factor (FB2.1) is 
shown in Figure 1. 
 
 
 
    
 
Figure 1: Histogram and boxplot of the first second-order factor (FB2.1) showing the 
distribution of data  
 
 
The data distribution was negatively skew and non-parametric tests were used in further 
analysis of the data.  The mean score was 3.70 and the median was 3.84.  As the data were 
negatively skew this research made use of Spearman’s rho to calculate the correlation 
coefficients between the first second-order factor (FB2.1) and its component first-order factors.  
Spearman’s correlation coefficient between FB2.1 and its component factors are shown in 
Table 1. 
 
 
 
 
 
 
 
Table 1: Table showing the Spearman’s correlation coefficient between the first second-
order factor (FB2.1) and its component factors 
 FB2.1 FB1.1 FB1.3 FB1.8 FB1.7 
Spearman's 
rho 
FB2.1-Attitudes 
towards 
Engineering and 
Technology 
Correlation 
Coefficient 
1.000 .938** .730** .654** .749**
Sig. (2-tailed) . .000 .000 .000 .000
N 60 60 60 60 60
FB1.1 - Positive 
attitudes towards 
Engineering 
Correlation 
Coefficient 
.938** 1.000 .558** .601** .586**
Sig. (2-tailed) .000 . .000 .000 .000
N 60 60 60 60 60
FB1.3 - Positive 
attitudes 
towardss 
Technology 
Correlation 
Coefficient 
.730** .558** 1.000 .295* .580**
Sig. (2-tailed) .000 .000 . .022 .000
N 60 60 60 60 60
FB1.8 - Positive 
perceptions 
about 
Engineering 
Correlation 
Coefficient 
.654** .601** .295* 1.000 .396**
Sig. (2-tailed) .000 .000 .022 . .002
N 60 60 60 60 60
FB1.7 - Positive 
perceptions 
about 
Technology 
Correlation 
Coefficient 
.749** .586** .580** .396** 1.000
Sig. (2-tailed) .000 .000 .000 .002 .
N 60 60 60 60 60
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
 
The data in Table 1 show that it is only FB1.8 (Positive perceptions about Engineering) which 
has a correlation coefficient of <0.70 which shows good concurrent validity for most of 
underlying factors.  Furthermore this researcher also calculated the discriminant validity 
(divergent validity) according to the formula suggested by Zait and Bertea (2011:219) namely: 
2
2
( )
( )A V E

  

  , where λ is the loading of the items on a factor and ε is the 
error of the measurement (1-λ)2.  In the case of FB2.1 (Attitudes towards Engineering and 
Technology) the value came to 0.84 which is larger than the correlations squared (0.60).  Thus 
FB2.1 has both convergent validity and discriminant or divergent validity.  
 
 
A linear regression where FB2.1 (Attitudes towards Engineering and Technology) was the 
dependent variable and FB1.1, FB1.3, FB1.8 and FB1.7 were the predictors indicated that 
FB1.1 (Positive attitudes towards Engineering) was the best predictor (β=+0.572).  The 
second best predictor was FB1.3 (Positive attitudes towards Technology) (β=+0.283).  
 
 
Discussion of the second of the second-order factors “Positive attitudes towards 
Mathematics and Science (FB2.2)” 
The second second-order factor was named “positive attitudes towards Mathematics and 
Science” and had a Cronbach reliability of 0.935 with 25 items in it. The first-order factors and 
their items were as follows: 
 Positive attitudes towards mathematics (FB1.4): Items involved were 40, 44, 42, 4 
with an average loading of 0.83 on the factor and a Cronbach reliability of 0.900. 
 Positive attitudes towards Science (FB1.2): Items involved were 36, 33, 1, 39, 37, 
35, 34, 17, 29 with an average loading of 0.73 and a Cronbach reliability of 0.929. 
 Positive beliefs about the value of STEM on society (FB1.6): Items involved were 
32, 27, 26, 38 with an average loading of 0.63. It had a Cronbach reliability of 0.824.  
 Positive attitudes about STEM careers (FB1.5): Items involved were 16, 50, 15, 
25, 14 with an average loading of 0.600 and a Cronbach reliability of 0.859. 
 
 
Item B27 (Science, technology, engineering, and mathematics make our lives better) and Item 
B26 (Having a job that involves science, mathematics, engineering, or technology would help 
me to be successful in life) had the highest mean score namely 4.37 indicating that the 
respondents agreed with these two items in the factor.  Both these items could be said to have 
positive perceptions throughout most societies globally probably for their pragmatic value.  
Item B34 (I like to read about science, technology, engineering, and mathematics) had the 
lowest mean score namely 3.23 indicating a neutral attitude about this item.  It is disconcerting 
to see that Grade/Year 9 students are neutral in their opinions about a liking for reading in the 
STEM subjects.  However, there is no shortage of easily understandable information available 
on the internet about many issues concerning the value of these subjects to humans world-
wide.   
 
 
The distribution of data in the second of the second-order factor (FB2.2) is given in Figure 2. 
    
 
 
 
Figure 2: Histogram and boxplot of FB2.2 showing the distribution of data 
 
 
The data can be seen to be slightly negatively skew with a mean of 3.79 and median of 3.88.  
As the data were negatively skew this research made use of Spearman’s rho to calculate the 
correlation coefficients. The Spearman correlation between the attitudes towards Mathematics 
and Science is given in Table 2. 
 
 
 
 
 
 
Table 2: Table showing the Spearman’s correlation coefficient between FB2.2 and its 
component factors 
 FB2.2 FB1.4 FB1.2 FB1.6 FB1.5
Spearman's 
rho 
FB2.2-Attitudes 
towards 
Mathematics and 
Science 
Correlation 
Coefficient 
1.000 .666** .890** .773** .774**
Sig. (2-tailed) . .000 .000 .000 .000
N 60 60 60 60 60
FB1.4 - Positive 
attitudes towards 
mathematics 
Correlation 
Coefficient 
.666** 1.000 .462** .434** .398**
Sig. (2-tailed) .000 . .000 .001 .002
N 60 60 60 60 60
FB1.2 - Positive 
attitudes towards 
Science 
Correlation 
Coefficient 
.890** .462** 1.000 .596** .545**
Sig. (2-tailed) .000 .000 . .000 .000
N 60 60 60 60 60
FB1.6 - Positive 
beliefs about the 
value of STEM in 
society 
Correlation 
Coefficient 
.773** .434** .596** 1.000 .581**
Sig. (2-tailed) .000 .001 .000 . .000
N 60 60 60 60 60
FB1.5 - Positive 
attitudes about 
STEM careers 
Correlation 
Coefficient 
.774** .398** .545** .581** 1.000
Sig. (2-tailed) .000 .002 .000 .000 .
N 60 60 60 60 60
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
The strongest correlation was between FB2.2 (Attitudes towards Mathematics and Science) 
and FB1.2 (Positive attitude towards Science).  It is a common perception that Mathematics 
and Science are usually highly correlated. The lowest correlation was between FB1.4 and 
FB1.5 (r=0.398).  A positive attitude towards mathematics and a positive attitude towards 
careers in STEM shows a low concurrent validity at <0.50.  The average loading of the 
underlying factors of FB2.2 was 0.700 which indicates concurrent validity. Using the same 
formula to calculate the divergent or discriminant validity or composite reliability a value of 
0.81 resulted.  The average squared correlations between the factors were 0.61 and factor 
FB2.2 also showed discriminant validity.  
 
 
A linear regression where FB2.2 was the dependent variable and FB1.4, FB1.3, FB1.8 and 
FB1.7 were the predictors indicated that FB1.2 (Positive attitudes towards Science was the 
best predictor (β=+0.506).  The second best predictor was FB1.5 (Positive attitudes towards 
STEM careers (β=+0.289).  As FB2.2 has to do with attitudes towards mathematics and 
science one would expect that FB1.4 (Positive attitude towards mathematics) would be among 
the best predictors.  However, it was only the third best predictor and although significant it 
could indicate problems regarding perceptions relative to mathematics which is a compulsory 
subject (as is science and technology) in technical schools.  According to the Trends in 
International Mathematics and Science Studies (TIMMS) the average Grade/Year 9 South 
African student performs two to three grades lower than the average Grade/Year 8 student 
from other middle-income countries (Van der Merwe, 2018). 
 
 
CONCLUSION 
The attitudes of this sample of students towards STEM were built on two sub-dimensions 
namely one related to attitudes towards Engineering and Technology (FB2.1) and the other 
related to attitudes towards Mathematics and Science (FB2.2). The Pearson correlation 
between these two sub-dimensions was (r=0.545; R2=0.3003) and hence the effect size is 
classified as large as 30.03% of the variance present between the two is accounted for (Field, 
2018: 117).  This effect is thus important and has substantive significance in that attitudes 
towards the one influences attitudes towards the other.  Engineering is part of technology 
(Williams, 2011).  Technology is practical and more informal and associated with fun (De Vries, 
2018).  On the contrary science and mathematics are theoretical, more formal and serious 
which in STEM education could be a threat to the fun in technology (De Vries, 2018).  
However, this does not indicate causality and although it seems logical that attitudes towards 
mathematics and science will lead to positive attitudes towards Engineering and Technology, 
this aspect needs further research as this relationship could also be a non-recursive one with 
a feedback loop from one sub-dimension to the other. 
 
 
The best predictors of the sub-dimension attitude towards engineering and technology was 
the factor attitude towards engineering followed by attitude towards technology. With respect 
to the second sub-dimension namely, attitudes towards mathematics and science, the best 
predictor was attitude towards science while positive attitudes towards STEM careers was the 
second best predictor. One would possibly expect attitude towards mathematics to occupy the 
position of second best predictor but this was not the case.  
 
 
It seems as if attitudes towards engineering, sciences and STEM careers are most important.  
This implies that technology teachers should focus on the development of students’ attitudes 
towards engineering.  Science teachers should focus on the development of students’ 
attitudes towards science while science, technology and mathematics teachers should focus 
on the development of students’ attitudes towards STEM careers. 
 
 
A major limitation to this particular research project was the small number of respondents 
sampled and the large number of items in the questionnaire.  The researcher used a small 
group of respondents as this will serve as a pilot study for future research into attitudes towards 
STEM where more schools and respondents should participate.  The questionnaire was found 
to exhibit reliability as well as concurrent and divergent validity.   
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ANNEXURE A 
 
Items in the factor positive attitudes towards Engineering and Technology (FB2.1) 
   
FB2.1 - Items in the factor positive attitudes towards Engineering and 
Technology (α = 0.935 for 19 items) 
Item 
Description: Indicate your agreement or disagreement 
with each of the statements below:  Mean SD 
B49 To me engineering is fascinating (FB1.1) 3.40 1.32 
B48 To me engineering is appealing.(FB1.1) 3.35 1.26 
B51 To me engineering means a lot (FB1.1) 3.48 1.27 
B21 
I am interested in taking more classes that involve 
engineering (FB1.1) 3.47 1.43 
B52 To me engineering is exciting (FB1.1) 3.58 1.27 
B54 To me engineering is interesting (FB1.1) 3.43 1.25 
B22 
It is important to know engineering in order to get a good 
job (FB1.1) 3.12 1.52 
B60 
I care about developments in science, technology, 
engineering, and mathematics (FB1.1) 4.23 0.85 
B59 To me technology is exciting (FB1.3) 3.95 1.10 
B58 To me technology is interesting (FB1.3) 3.93 0.94 
B56 To me technology means a lot (FB1.3) 3.97 0.99 
B23 
I am interested in taking more classes that involve 
technology (FB1.3) 3.77 1.09 
B55 To me technology is appealing (FB1.3) 3.87 1.00 
B8 I am good at engineering (FB1.8) 3.00 1.09 
B7 I enjoy learning engineering (FB1.8) 3.45 1.21 
B12 I am good at using technology (FB1.7) 4.07 0.99 
B11 I enjoy learning to use technology (FB1.7) 4.37 0.94 
B61 To me technology is fascinating(FB1.7) 3.78 1.15 
B53 
I believe there is a need for science, technology, 
engineering, and mathematics (FB1.7) 4.07 1.16 
Average  3.70 1.15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ANNEXURE B 
 
Items in the factor positive attitudes towards Mathematics and Science (FB2.2) 
 
FB2.2 - Positive attitudes towards Mathematics and Science (α =0.935) 
Item Description:  Indicate your agreement or disagreement with 
each of the statements below according  the scale provided 
Mean SD 
B40 To me mathematics is interesting (FB1.4) 4.05 1.00 
B44 To me mathematics is fascinating (FB1.4) 3.82 1.05 
B42 To me mathematics is appealing (FB1.4) 3.83 1.17 
B4 I enjoy learning mathematics (FB1.4) 3.90 1.10 
B36 To me science is exciting (FB1.2) 3.45 1.25 
B33 To me science is fascinating (FB1.2) 3.37 1.06 
B1 I enjoy learning science (FB1.2) 3.45 0.95 
B39 To me science is interesting (FB1.2) 3.57 1.14 
B37 To me science means a lot (FB1.2) 3.40 1.17 
B35 To me science is appealing (FB1.2) 3.37 1.06 
B34 I like to read about science, technology, engineering, and 
mathematics (FB1.2) 
3.23 1.11 
B17 I am interested in taking more classes that involve science 
(FB1.2) 
3.68 1.32 
B29 To me a career in science, technology, engineering, or 
mathematics is appealing (FB1.2) 
3.92 0.96 
B32 Science, technology, engineering, and mathematics are very 
important in life (FB1.6) 
4.13 0.96 
B27 Science, technology, engineering, and mathematics make our 
lives better (FB1.6) 
4.23 1.06 
B26 Having a job that involves science, mathematics, engineering, or 
technology would help me to be successful in life (FB1.6) 
4.23 1.08 
B38 To me science, technology, engineering, and mathematics is 
valuable (FB1.6) 
3.83 1.12 
B16 To me a career in science, technology, engineering, or 
mathematics is exciting (FB1.5). 
3.73 1.13 
B50 I intend to further develop my abilities in science, technology, 
engineering, and mathematics (FB1.5) 
4.15 1.05 
B15 To me a career in science, technology, engineering, or 
mathematics is interesting (FB1.5) 
4.08 0.96 
B25 I would like to have a job that involves science, mathematics, 
engineering, or technology (FB1.5) 
3.78 1.46 
B14 To me a career in science, technology, engineering, or 
mathematics means a lot (F1.5) 
4.10 1.10 
 Average    3.79  1.10 
 
 
 
 
 
 
